Abstract-Adoption and implementation of e-services and e-Government in many organisations of the developing countries continues to be in silos, resulting in duplication of processes within the same divisions and sometimes in the constituent departments. In fact, some of the enterprises in developing countries either have no electronic processing at all or typically carry it out in a highly unorganized and unplanned manner, depriving themselves of the BPR benefits. As a consequence, governments and corporations not only end up using more resources but are also tainted as inefficient and outdated. However, there are some organisations which are successfully transforming their processing with the power of BPR. An example of such organisation is the Makkah (Mecca) municipality which is responsible for granting various kinds of licenses for the purposes of carrying out construction, running shops, provision of professional services, investment, health safety and street digging for various utility lines, to list a few. The licenses for dozens of these and other services are issued by several branches of the Makkah municipality. Based on the design of authors, a reengineered centralized system has been implemented by a number of services in Makkah municipality, whereas other services are still using the legacy systems. The aim of this paper is to describe the design of the new system and its benefits to the Makkah municipality's eLicencing services. The models presented in this paper can be applied in cases of other similar organizations, not only in the kingdom of Saudi Arabia but across the entire Middle East in particular, and the developing countries in general.
I. INTRODUCTION
Widespread accessibility and reliability of Internet coupled with BPR has inspired remarkable improvements in the delivery of eGovernment in many parts of the globe. In particular, many countries of the North America, Europe and Australasia have made revolutionary changes in their business processes for the provision of high quality of services to the citizens. The developed countries have taken lead in providing eServices for whole of the government and corporate services to their citizens as can be seen in [1] , [2] . The eServices revolution, which still continues, is now benefiting many organisations in the developing countries as Manuscript received March 8, 2013 ; revised May 28, 2013. This work was supported by the Faculty of Economics and Administration of the King Abdulaziz University.
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well, which are slowly introducing eServices solutions to the benefit of their business. However, this change is occurring mostly without proper planning, resulting in redundant processing, inefficiencies, bureaucracy, and wastage of vital resources. A detailed discussion of some of these aspects can be found in [2] - [4] .
In many organizations in the developing countries, e-service by individual departments or units was evolved as each dedicated to the localized, in disregard to similar services being rendered by other departments. It is a general expectation that the eServices eradicate duplication of processes by consolidating and unifying several of them into one. As a result, eServices increase efficiency and remove many deficient and bureaucratic processes. This indeed has generally been the case in many developed countries [1] , [2] . The developing countries however, continue to struggle and most of them have yet to realise the full benefits of BPR and eServices. In particular, many organisations and corporations in the developing countries haven't been able to centralize and streamline their processes, resulting in waste of resources and efforts. This directly affects services, rendering them inefficient and highly inconvenient to the customers [4] , [5] . This has resulted in wasteful duplication, rise in disparate systems and redundancy of processes and grossly inefficient services. Provision of such a service undermines the capabilities of BPR in promoting efficiency and effectiveness in rendering all kind of services including the eService. This suggests lack of planning by organisations and corporations in promoting eServices. Some other reasons for the lack of streamlining of processes can be attributed to budgetary constraints, delay in government reforms and lack of incentives in implementing IT strategic planning.
Many of the typical problems of the developing countries are governed by four key factors suggested by Tapscott and Caston [6] that affect business processes where IS has to be effective and efficient. These are new enterprises, new geo-political orders, new technologies and new business environments. These factors force change and shift the whole environment (internal and external) of an organization from personal to group computing, from island systems to integrated systems and from internal to enterprise computing. This shift leads to some changes. These are business process redesign, organizational transformation and re-casting external relationships discussed by [7] , [8] . Due to the lack of these changes, developing countries are still struggling to centralize their processes and delivery of their service.
Alignment of businesses with IT is a first step towards providing eGovernment solution. The reason for slow progress for implementation of eBusiness solutions in the developing countries has been partly due to the delay in E-Governance in Developing World: Design of BPR Model for Makkah Municipality eServices Mohammad Yamin, Ibrahim S. Abdullah, and Abdullah M. Basahel aligning businesses with IT/IS. The literature is full of suggestions and assertions that without alignment between business and IT/IS, the organisations may not be competitive or successful. Moreover, the combination of strategic planning at all organizational levels and prioritization of alignment of business with IT/IS was considered to be vital for efficient and smooth implementation of eServices [9] , [10] , [11] . The planning IS strategic integration is an important issue to consider in the comprehensive strategic planning process of an organization [12] . Both management and functional issues are strategic for alignment of business with IS / IT [13] , [14] . Not only this but also, as mentioned by [15] , the ability of a firm to define its core processes is critical to creating effective and rationalised data architecture. From this standpoint, management must decide which activities should be included. Also, management must determine the data these activities rely on and how they share it [15] , [16] . It is important to maintain a connection between IT and business strategies if there is any change in the marketplace, because this change may affect the business strategy which should run in parallel with IT strategy [17] .
It is a general expectation that the eServices eradicate duplication of processes by consolidating and unifying them into one. As a result, eServices increase efficiency and cut down on red tape. This indeed has generally been the case in many developed countries. The developing countries, however, continue to struggle and most of them have yet to reap the full benefits of eSevices. In particular, many organisations and corporations in the developing countries continue to struggle to centralize and streamline their processes, resulting in waste of resources and efforts. This directly affects services, rendering them inefficient and highly inconvenient to the customers [4] , [5] .
The objective of this article is to present a design for a BPR model and its effectiveness for providing a unified solution for the electronic licensing (eLicence) services of Makkah municipality. This is a unified eGovernment solution which combines several processes and functions of eLicencing. The system, developed using our design, is in production and is providing a significantly superior level of internal integration. In particular, it is scalable and accommodates new types of future services, and improvements in the service controls, management and reporting capabilities. Our claim of the superiority of this model is confirmed by the results of two different surveys conducted to measure the efficiency and effectiveness of the system. While the new eLicense system of the Makkah municipality is being used by a number of services, some other municipality offices are currently implementing it in their services as well. The next section, being the second, provides the details about our case study of eLicense services of Makkah municipality. The third section analyses the processes of the old system, which is still being used for some services; fourth section discusses the design of our BPR model which was used for developing the new system; fifth section discusses the implementation of the new system; sixth section provides a summary of feedback survey results. The seventh and last section presents concluding remarks. We also include acknowledgement and short biographies of the authors. 
II. MAKKAH MUNICIPAL SERVICES
Makkah is one of the (thirteen) regions of Saudi Arabia and is also the name of the capital city of this region . Makkah is one of the major municipalities in Saudi Arabia. For our purposes, we shall refer to Makkah region by Makkah municipality or simply municipality. As we know, city of Makkah houses Kaaba or Qibla, the centre-point of the pilgrimage of millions of people every year. Makkah municipality [18] is responsible for the provision of civil services not only to its two million residents but also many million pilgrims it hosts every year e.g. [19] . It is due to this reason that Makkah municipality services are considered to be very critical.
Some of the major e-services that Makkah municipality provides include issuing licenses for the purpose of construction, selling goods through shops, provision of professional services like consultancy, running investment offices such as stocks, provision of health centres and safety services, and for digging streets for the purpose of laying utility networks such as water, electricity, and communication cables. Historically, each of these services in the municipality was evolved as an independent project with disregard to similar processes being used in other units within the municipality. For example, the department responsible for granting shop licenses and that for granting professional services was using their own separate processes. This diversification of same or similar processes led to enormous redundancy, duplication, disintegration, and higher costs for development and maintenance. Fig. 1 shows the system architecture of the legacy system of Makkah municipality. It was based on traditional and stand-alone approach for rendering municipality services. This consumed a significant amount of time and resources in communicating and interacting with the other service processes within internal and external entities. The loss of valuable time and cost of these operations with the stand-alone services itself was significantly excessive. The cost of liaison with external entities, both governmental and the private sector, such as: fire department, courts of law, and departments of health, interior, communication was even higher due to duplication of processes. In addition, there was no systems integration with other service providers such as engineering service offices and utilities companies, which were crucial for transacting the business of the municipality. (TFable I) Municipality services often consist of procedures that are very similar within several services it provides. For example, in our case, the process of inspection is common for new constructions, venues for provision of health and food service, and that for the site excavations for the provision of utility services. All of these processes are concerned with safety and quality aspects; and so, have more similarities than differences. The differences are only at the level of forms they use, not at the level of processes. Therefore, developing a separate inspection module inside each municipality service simply was a waste of money and resources, which resulted in huge inefficiencies.
III. THE LEGACY SYSTEMS PROCESSES
Another issue faced by the traditional stand-alone system was its inability to update organizational structure information across municipality services. This led to major problems in service accessibility and authorisation rules. It also affected the users' performance reporting features of the system. As an example, when an employee form is transferred from one department to another, it was necessary to manually update employee data in a number of systems. This not only created an avenue for data inconsistency, but also rendered the transferred employee to wait for the resumption of work until such time (sometimes weeks) when his profile was manually updated. Another problem was in merging two different departments or splitting one into two; a process which led to major changes in the system.
There were many problems in the legacy system at the database level as well. These problems were related with replication, inconsistency, and lack of integrity in data. For example, customer information was stored in standalone systems, representing different service units, which were updated at different times. This led to serious redundancy and inconsistency problems. Some data integrity violation also occurred, for example, when changes to boundaries of city zones in building permit systems were not updated for the grant of shop-permits.
IV. DESIGN OF BPR MODEL
Our approach was to develop the new model by analysing the services, identifying the shared components, designing a single comprehensive data model for all the services and system architecture for the unified solution. As mentioned earlier, the system architecture which we present here has already been implemented in some eLicence services of Makkah municipality. The model is also being considered by other municipalities of Saudi Arabia for implementation. Given the socio-economic similarities, our design could be adapted by the countries of entire Arabian Gulf region and other developing countries of the world at large.
The modelling process had two phases: process reengineering phase and system analysis and design phase. The scope of the reengineering phase was concerned with those municipality services which were targeted directly to the external customers of the municipality. The municipality's internal operation or services related to employees or administration were not part of the reengineering phase, which was based on service oriented approach. In this approach, the services offered to customers were analysed from beginning-to-end, irrespective of the department that was offering the service. The improvement from the reengineering phase was achieved on two levels: reduction in the total number of services by combining similar ones together, and reduction in the turn-around length of each service. The number of services was reduced from 142 to 82. Table I shows the reduction levels of three municipality services by eliminating or merging some of the internal steps.
The system design phase studied every service process from an automation point of view. Accordingly, shared components and resources were identified. Fig. 2 shows the basic building block of automated municipality services.
As depicted in Fig. 2 , the system consists of seven components. Each component represents a stage required to be performed as part of the e-service. The first stage is the application. In this stage the customer completes an application form for the required service and provides the necessary documents, which depend on the type of the requested service. For example, an application for a building permit would require proof of identity and land ownership, and the proposed building plans, which adhere to a criterion and meet a standard set by the municipality. Application for a permit of the land surveyor requires surveying qualifications needed for handling and using devices such as GPS, and proficiency in reading and interpreting the coordinates of the land corners. Similarly for an application for a shop-keeping business license, the applicant would have to provide ownership or lease of a venue for the shop in addition to the proof of identification and other documents relevant to the business.
Once an application is completed, the system verifies it against the set criteria before passing it to the next stage. This process is very important for the efficiency of the system; it filters the incomplete or invalid applications, greatly reducing the amount of work of manual handling of inadequate applications. The system provides feedback and reasons to the customers for rejection of their application by pointing out the rules and regulations violated.
The system contains hundreds of rules, some of which are common and others are different. Most of the rules are related to the processing building permits. For example, the blocks of land are grouped into zones. Each zone has a set of rules, which governs the specifications of the buildings in that zone. For example, commercial zones have different rules from residential zones. Residential zones are further classified in accordance of the number of levels permitted for residential complexes or villas. The rules also stipulate the height, land and building ratio, and the mandatory space between neighbouring buildings. The process of granting approval for building designs and plans is dependent on the complex rules, which still require further refinement. In some situations manual intervention becomes necessary. Unfortunately, there could be several iterations before a building design was accepted and approved by the system. In the reception stage, the application goes into a quick manual verification in terms of administrative compliance. Administrative compliance focuses on the completeness of the application. Once the application passes this check, the officer in charge of this process assigns the application to one of the specialists for the technical verification. Technical verification takes place in stage 3. This process is done manually but the assignment of the assignment of a specialist is done by the system by checking her/his availability through HR system. As part of the verification and assignment as required in stages 3 and 4, a group of specialized experts carry out physical checks for suitability and/or sound technical compliance. For example, if the application was for a building construction license, the specialist would check the plan drawings manually looking for possible violations of the specified rules. If an application was rejected, as part of stage 4, reasons or justifications would have to be provided in writing. In case of shop business license, as part of processing stage, it would be essential to physically visit the site.
As we can see, the processing stage differs significantly from one service to another service rendered by the municipality. Some of the services may require the participation of several departments or even that of an external partner or another government agency. An example of a service which involves participation of several departments is seen in the case of the process of making a decision in the stakes of ownership of block of land with joint ownerships. This process requires the involvements of the land survey, land ownership and city planning departments. Another example that involves the participation of external partners is seen in the process of provision of a license to carry out digging (e.g. for underground cabling) in the streets. In this case all the other utility companies have to be consulted in order to avoid conflict in laying down underground utility lines. An example of the participation of another government agency arises in the case of requisition for running a hotel or a school. In these and other such cases, the authority of public safety is involved for checking and verifying the safety rules compliance. Broadly speaking, there are three types of processing procedures in stage 4, namely 1) working on the service application in the office such as reviewing designs and verifying documents for compliance to guidelines and regulations (e.g. building permits), 2) a site visit to check spaces and adherence to site preparation regulations (e.g. shop license), and 3) consultation with other government agencies such as Justice department to resolve ownership issues in deciding in case of joint ownerships.
The fifth stage is the approval. Every successful request for a service has a final approval step. Often, a department manger takes the final decision. The phase also includes quality assurance procedures of previous documents and designed submitted for the fulfilment of previous phases. Once approval is granted, the next step is charge the client government fees, which are calculated automatically according to a set of government regulations. Each client receives a notification about the fees along with a reference number. The payment step is a fully automated process. The client uses the reference number and electronic payment or pays the money via an ATM machine. The payment system is robust. The final stage is delivery where the client is provided by the requested license based on her/is application upon the payment of fees. The license is an electronic document which can be printed through from the municipality website. Each license has an expiry date. The extension of an expiration date is handled by the system through renewal service which has a much shorter cycle than the one for acquisition of a new license. The renewal service is an assurance towards the maintenance of government documentation overtime.
The sequence of steps between those stages is sometimes repetitive. The service application may return to an earlier stage for any reason. For example, the process may reach the approval stage but returned to the processing stage or verification stage when errors are found.
The seven components just described are responsible for delivering the services directly. In addition to that the model needs two additional components, shown as layers in Fig. 2 . The first layer provides communication channels with the stakeholders: customers, employees, and mangers. Communicating with stakeholders may take the form of paper or electronic reports and alerts or through electronic channels such as: SMS or mail. The other layer is responsible for the system administration tasks such as: security, access management, performance monitoring, reporting, and integration with other systems.
V. IMPLEMENTATION
The implementation and development of the system on the design presented here was carried out by Ominx Inc., based on Oracle Siebel CRM platform, with the help of a municipality development team. Here we present an overview of the implementation.
A. System Architecture
In drawing architecture for our model, we ensured it to promote a number of key outcomes namely, flexibility for future changes, ease of forms modifications, convenience in searching records and documents in the system, flexibility and control over the workflows, accountability all users and monitoring of system activities, fine grain access control, user empowerment to become more self-dependent on technical or development support, minimal programming code, and a unified database. According to Fig. 3 , the system architecture includes a platform consisting of shared components of the processes required to build what we thought was needed for municipality licenses' services. Fig. 3 . An e-services platform for municipality licenses' services In this new approach, all services requirements are met out of these components instead of developing each service from separately from scratch.
B. BPR Data Model
Our design of architecture resulted in a unified and centralised data model. Unlike the previous data model which had enormous data redundancy, the new data model is highly normalized. The main source of data redundancy in the old system was replication of customer and records in each service application, which gave rise to many difficulties in maintaining consistency and customer data integrity. In the new data model, customer data and land data are the core for all the relationships of the data model. All the transactional information is linked directly or indirectly to either a customer record or a piece of land information.
An advantage of the new data model is that land information is location-based and can be searched and analysed with the help of a Geographical information system (GIS), which wasn't available in the old data model.
C. E-Services Platform
The solution selected in the case study was based on Oracle Siebel platform. The total number of municipality services implemented was 35 services. The implementation took 18 months. The most successful factors for the success of the project was: top management support, the high capabilities of the implementation partner, the richness of the platform to address the functional needs, and an efficient change management program.
VI. MEASURING THE SUCCESS
Our analysis of the efficiency and effectiveness of the new system was based on 83 and 27 responses respectively which we have received from our survey of the users and from developers. Analysis of both surveys indicated a high level of satisfaction; particularly the users had indicated a high level of enthusiasm towards the new system. A high rating of 3.6 on a scale of 5 was returned for the simplicity of the new system as opposed to the old system. A positive rating of well above 3 was returned by the users on the questions of quality, efficiency and transparency of the system. A moderate response on service integration was recorded. A somewhat low score of 2.79 was recorded towards IT facilities of the Makkah Municipality. The developers' survey results indicated very satisfactory outcomes on the design and architecture of the system. When asked about the simplicity of the design, as compared to the legacy system, a cumulative result of 3.73 was returned. On the questions of procedures and configuration of the system with other different departments of the municipality, scores of 4 or more were returned.
VII. CONCLUSIONS
Many organisations in the developing countries are suffering from the duplication and redundancy of not only the data but processes as well. The reasons are manifold. While part of the blame goes to rigid and complex government regulations, the main reason appears to be the lack of planning for whole-of-organisation. In other words planning, development is done by individual units and departments in absence of a centralized plan for e-services. Thus, after the implementation of e-process at macro level, these organisations face the problems of redundancy in the amount of processes at a huge cost of personnel and infrastructure. An example of such case is presented in the research. The cost of reengineering was enormous. The businesses which are suffering from the redundancy in processes can learn from the example of the Makkah municipality presented here. As demonstrated in our example, reengineering of legacy systems with old processes is not only desirable but is extremely efficient and proficient. The value of reengineering of processes in our case was backed highly positive surveys reports from various stakeholders.
